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The SAIL payload t e s t  documentation t r e e  i d e n t i f i e s  the standard 
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1 .O INTRODUCTION 

1.1 PURPOSE 

The Shuttle Avionics Integration Laboratory (SAIL)/Inertial Upper Stage (IUS) 
Comnunication Interface Unit (CIU) Support Plan is the second in a series of 
McDonnell Doug1 as Technical Service Company (MDTSCO) prepared documents that 
provides planning data to support the IUS (CIU) test activity. 
ument, SAIL/IUS Test Defintion Plan (JSC-17028) identified the payload 
test requirements, test configuration and established a test schedule date. 
This document defines the SAIL requirements in support of the scheduled 
test activity. 

The first doc- 

1.2 SCOPE 

This document identifies/defines the SAIL Shuttle Test Station (STS) Flight 
System (FS) requirements, test element requirements, flight software require- 
ments and the facility requirements to support the verification test. 
will also identify/define the cabling requirements for interfacing the test 
article to the SAIL STS FS and the SAIL facility. 

It 

I In addition, this plan defines the requirements to support Orbiter/Payload 
Standard Services Interfaces as detailed in the Orbiter/IUS Avionics Test 
Plan - JSC-17232. 



2.0 REFERENCE DOCUMENTS 

The documents l i s t e d  were u t i l i z e d  i n  the  development o f  t h i s  Support 
Plan. 

2.1 GOVERNMENT DOCUMENTS 

I CD-2 - 19001 

ICD-D-E0001 

I CD - I S -0002 

I CD-EE7 -604 IUS/ESTL E l e c t r i c a l  and F a c i l i t y  I n t e r f a c e  

I CD- I S -0001 

JSC 11845 SAIL Conf igura t ion  

JSC 17232 

S h u t t l e  Orbi ter /Cargo Standard I n t e r f a c e  

S h u t t l e  Orbi ter / IUS Cargo Element In te r face  

SAIL STS/IUS In te r faces  (Composite) 

IUS/SAIL F a c i l i t y  I n t e r f a c e  (Par t  o f  ICD-IS-0002) 

Orbi ter / IUS Avionics I n t e r f a c e  Test Plan (Rev. A, June 8 ,  1987) 1 

2.2 OTHER PUBLICATIONS 

D290 -10107 -1 I U S  System Segment I n t e r f a c e  V e r i f i c a t i o n  Plan (BAC) 

TCP -ZSl-O211Rl I US/CI U/Or  b i t e r  I n t  e r f  ac e Ver i  f i c a t  i o n Demons t r a t  i on 
a t  SAIL and ESTL 

STS80 -0188 
Vol 1 Management 

Funct ional  Subsystem Software Requirements PayloadlCarr i  e r  

STS79 -0282A I U S  Unique U t i l i t y  I n t e g r a t i o n  Hardware Design Requirements 
Document 

STS79 -02 93 

VS70-760802 Payload Subsystem I n t e r f a c e  (OFT) 

AFT F l i g h t  Deck Standard Mix Cargo Harness K i t  Design 
Requirements Document 

VS70 -760809 Payload Subsystem I n t e r f a c e  (OPS) 

2 



3.0 I U S  TEST ARTICLE CONFIGURATION 

t h a t  the Boeing Aerospace Company (BAC) w i l l ' b r i n g  i n t o  the SAIL t o  conduct 
t h e  i n t e r f a c e  v e r i f i c a t i o n  demonstration t e s t .  These hardware items are 
shown i n  the f o l l o w i n g  t a b l e  f o r  reference. 

The Boeing Aerospace Company's TCP, 2jjR1- defines the  t e s t  hardware I 

FLT TYPE H/W 

RF DIPLEXER 

SGLS TRANSPONDER 

1 

1 RF POWER AMPLIFIER 

C I U  

P CP I PCU 

P /N 

2 90 -22200-2 

2 90 -221 21 -3 

2 90 -221 1 7 

2 90 -222 35 

2 90-26006 

2 90 -2 6004 

E COMPONtNrS 
TEST SUPPORT EQUIPMENT 

IUS A V I O N I C S  SIMULATOR (INCLUDING 
CRT AND PRINTER) 

MDM I / F  SIMULATOR 
(INCLUDING CRT AND PRINTER) 

INTERCONNECT CABLES 

TABLE 3.1 

I n  a d d i t i o n  the  BAC w i l l  p rov ide  the cables t h a t  i n te r face  w i t h  t h e  SAIL 
payload bay Standard Mix Cargo Harness (SMCH), t he  cab le  t h a t  i n t e r f a c e s  
w i t h  the Payload Av ion ics  Test S t a t i o n  (PATS), and t h e  cables t h a t  connect 
t h e  Power Con t ro l  Panel (PCP) t o  t h e  Communciations I n t e r f a c e  U n i t  (CIU) 
i n  the A f t  F l i g h t  Deck (AFD). 

3.1 I U S  (CIU) VERIFICATION REQUIREMENTS 

The IUS CIU v e r i f i c a t i o n  requirements i d e n t i f i e d  i n  BAC TCP 211R1 are 
shown i n  Appendix A for reference. 

I I n  add i t i on ,  the requirements d e t a i l e d  i n  the Orb i te r / IUS Av ion ics  I n t e r f a c e  
Test Plan, JSC-17232, are inc luded as Appendix B f o r  reference. 

3 



4 .O SAIL HARDWARE CONFIGURATION REQUIREMENTS 

4.1 SHUTTLE TEST STATION FLIGHT SYSTEM 

This sect ion defines the SAIL STS FS avionics components and i n t e r f a c e  
cabl ing requi red t o  support the SAIL and SAIL-ESTLIIUS CIU  t e s t  a c t i v i t y .  
It does not, however, i d e n t i f y / d e f i n e  the f l i g h t  cab l i ng  t h a t  already 
e x i s t s  i n  the  FS. 

4.1.1 Avionics Hardware Requirements 

The SAIL IOrbi  t e r  avi mi cs hardware requi red t o  support t h e  I U S  CIU t e s t  

t 
QUANITY 

a c t i v i t y  i s  shown i n  Table 4-1. 

 SAIL^ 
REQU IREMMT 

GPC fGN&C 41 PL) 
MASS MEMORY 
MCDS 

MDM (FF1 o r  3)  

PL DATA INTERLEAVER 
PL RECORDER 

FM SIG. PROC. 

NETWORK SIG. PROC. 
PL INTERROGATOR 
KU BAND RF SYS. 
KU BAND S I G  PROC 
EPObC SYSTEM 
PL STANDARD SW PANEL (OPS) 
PL STA. DIST PANEL (OFT) 

MDM IPF-1) 

PCM MASTER UNIT (STANDARD) 

S-BAND FM RF SYSTEM 

S-8AND PM RF SYS. 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NEED DATE 

11 /1/81 
11/1/81 
11 /1/81 
1-1 11 181 
11/1/81 
11 /I /81 
11/1/81 
11 /1/81 
11/1/81 
11/1/81 
11/1/81 
11 /1/8l 
11/1/81 
11. /1/81 
11/1/81 
11 /1/81 
11/1/81 
11 /1/81 

TABLE 4-1 

4.1.2 I n te r face  Cable Assembly Requir, Oment s 

The i n t e r f a c i n  cable assemblies requi red t o  support t he  IUS C IU  t e s t  a c t i v -  

components o f  SAIL mission k i t s  furn ished t o  the  SAIL by a Space Shut t le  Pro- 
gram Requirements Control Board D i r e c t i v e  - S36206 (PRCBD-S36206). 

i t y  are define 1 i n  Table 4-2 and 4-3. The cables defined i n  Table 4-2 are 

The cables defined i n  Table 4-3 are unique t o  the  SAIL. Three t r a n s i t i o n  
cable assemblies are required t o  convert the SAIL Payload S ta t i on  D i s t r i b u t i o n  
Panel (PSDP) t o  the operat ional  conf igurat ion.  Two o f  the cable assemblies 

4 
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i n te r face  the C I U  AFD cables t o  the c u r r e n t  PSDP con f igu ra t i on .  
cable assembly i n t e r f a c e s  t h e  PCP t o  t h e  PSDP. 

The remaining two ( 2 )  cab le  assemblies are requ i red  t o  i n t e r f a c e  the  I U S  t e s t  
a r t i c l e  t o  t h e  SAIL t e s t  support elements. 

The t h i r d  

Two I n t e r f a c e  Contro l  Documents ( ICD's) de f i ne  and c o n t r o l  a1 1 the e l e c t r i c a l  
and phys ica l  i n t e r f a c e s  described i n  t h i s  t e s t  support p lan. SAIL I C D  
1s-0001 covers the i n t e r f a c e  between the I U S  and the  SAIL f a c i l i t y  and 
I C D  IS-0002 describes t h e  f l i g h t  I U S  i n te r faces .  

These cab le  assemblies plus the av ion ics  hardware l i s t e d  i n  Table 4-1 support  
t h e  SAIL/IUS C I U  t e s t  a c t i v i t y  i n  the  attached mode. 
SAIL/IUS t e s t  a r t i c l e  t e s t  con f i gu ra t i on .  
l o c a t i o n  o f  t h e  I U S  t e s t  a r t i c l e  pos i t i oned  on t h e  payload bay work plat form. 

F igure  4-1 de f ines  t h e  
F igu re  4-2 shows the  general 

4.1.3 A f t  F l i g h t  Deck Requirements 

The BAC supp l i ed  C I U  and PCP w i l l  be i n s t a l l e d  i n  t h e  AFD l o c a t i o n s  shown i n  
F igure  4-3. The SAIL i s  requ i red  t o  p rov ide  the  Coo l ing  I n t e r f a c e  between 
t h e  O r b i t e r  A i r  Duct and t h e  C I U .  The I n t e r f a c e  i s  shown i n  F igure  4-4. 

4.2 SAIL /ESTL HARDWARE CONF I GURATI ON REQUIREMENTS 

The same hardware c o n f i g u r a t i o n  u t i l i z e d  f o r  t h e  SAIL t e s t  w i l l  be used 
fo r  the SAIL/ESTL t e s t  w i t h  the  fo l l ow ing  except ions:  

Fo r  I U S  detached mode t e s t ,  t h e  I U S  Av ion ics  I n t e r f a c e  Simulator rack,  
i n c l u d i n g  the p r i n t e r ,  CRT and keyboard, w i l l  be disconnected from 
t h e  SAIL f l i g h t  system. 
ESTL and connected i n t o  t h e i r  system per ICD-EE7-604, IUS/ESTL E l e c t r i c a l  
and F a c i l i t y  I n t e r f a c e .  

The s imu la to r  w i l l  be t ranspor ted  t o  t h e  

The SAIL S-Band RF systems w i l l  be connected t o  the  Roof-top S-Band antenna 
on b u i l d i n g  16. 
W a n d  PM and 3.) S-Band FM. 

The S-Band systems requ i red  are 1.) S-Band P I ,  2.) 

The SAIL KuBand RF system w i l l  be connected t o  t h e  Roof t o p  Ku Band 
antenna on B u i l d i n g  16. F igu re  4-5 provides an overview o f  the SAIL- 
ESTL/IUS Tes t  A r t i c l e  t e s t  set-up. Ku-band t e s t i n g  w i l l  be deferred 
t o  a TBD date i f  the equipment i s  not a v a i l a b l e  t o  support t h i s  t e s t .  

4.2.1 S-Band Antenna Requirements 

The j o i n t  SAIL-ESTL/IUS i n t e r f a c e  v e r i f i c a t i o n  t e s t  requ i res  RF t ransmiss ion  
o f  t h e  t h r e e  S-Band systems. Se lec t ion  o f  these l i n k s  i s  c o n t r o l l e d  by a 
mode switch on the C I U .  

I 

The SAIL i s  requ i red  t o  p rov ide  a means t o  m u l t i p l e x  these S-Band l i n k s  t o  
support RF transmission t h r u  the  s i n g l e  S-Band r o o f  t op  antenna. M u l t i p l e x i n g  
o f  these l i n k s  w i l l  preclude sw i t ch ing  any o f  t h e  t r a n s m i t t e r s  i n t o  an 
open c i r c u i t  which cou ld  r e s u l t  i n  damage t o  the LRU. 

7 
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4.3 TEST ELEMENT SUPPORT REQUIREMENTS 

4.3.1 Spacecraft Data Simulation 

A simulated Tracking and Data Relay Sa te l l i t e  (TDRS) telemetry data stream 
will be provided by SAIL. This data stream will be generated by the Payload 
Avionics Test Station (PATS) and consist of 1 KBPS NRZ-L d a t a  and 1 KBPS 
clock. The  PATS will provide th i s  signal t o  the IUS Avionics Simulator, via 
the interface cable assembly, defined in Table 4-3, for t h r u - p u t  t o  the Pay- 
load Data Interleaver. In addition the PATS i s  required t o  provide simulated 
telemetry d a t a  consisting of a 32 KBPS block mode and a 8 KBPS synchronous 
mode for direct  input t o  the PDI. I 
4.3.2 Timing Requirements 

The IUS Avionics Interface Simulator and the MDM Interface Simulator each re- 
quire a 100 Pulse-Per-Second (PPS)  Inter-Range Instrumentation Group B 
(IRIG-6) timing signal. 
Opertions Center (TOC) time code generator and interfaced t o  the simulator by 
the cable assembly defined in Table 4-3. 

This timing signal will be provided by the Test 

4.3.3 Special Assessment Requirements 

The SAIL i s  required t o  provide a breakout cable a t  the CIU interface 
which provides the capability t o  record the level of the data and clock 
telemetry signals go ing  from the CIU t o  the PDI. (Refer t o  TRAS IS-102 
in Appendix C . )  

13 



5 .O SOFTWARE REOUIREMENTS 

5.1 FLIGHT SYSTEM SOFTWARE 

The f l i g h t  system software t h a t  w i l l  be used t o  support t he  SAIL/IUS C I U  t e s t  
a c t i v i t y  w i l l  be t h e  Primary Av ion ics  System Software (PASS) as defined 
i n  the  Func t iona l  Subsystem Software Requirements (FSSR), Payload/Carr ier  
Management, STS80-0188 Volume 1. 
Software t h a t  w i l l  be a v a i l a b l e  t o  support the  I U S  C I U  t e s t .  I This document de f ines  t h e  SAIL Payload 

5.2 TEST SUPPORT SOFTWARE 

Upl ink  commands t o  the  S-Band PM system and the  Ku-Band system w i l l  be pro- 
vided by a command data tape. 
t he  SAIL t e s t  sequences. A TOC 3030 recorder  w i l l  be u t i l i z e d  t o  u p l i n k  
the  commands f o r  t h e  SAIL t e s t s  only.  The ESTL plans t o  p rov ide  i t s  own 
computer generated commands for the  SAIL/ESTL and ESTL o n l y  t e s t  sequences. 
The BAC hardware/software design, f o r  t h i s  t e s t ,  does no t  have any command 
sequence requirements. The o n l y  c r i t e r i a  f o r  command generat ion i s  t h a t  
t he  comnand must be a l e  i t i m a t e  I U S  DOD c l e a r  command o f  27 b i t s  w i t h  

c r i t i c a l  t o  t h e  t e s t  o b j e c t i v e  and may be se lec ted  by  t h e  t e s t  procedure 
w r i t e r s .  

The command data  tape w i l l  be used f o r  

I D ,  p a r i t y ,  S - b i t  preamb 7 e, etc.  The s p e c i f i c  command sequence i s  n o t  

14 



6.0 DATA RECORDING AND PROCESSING 

6.1 COMM4ND RECORDING DATA 

O r b i t e r  Guidance, Nav iga t ion  and Contro l  (GN&C) da ta  and S-Band and Ku Band 
u p l i n k  commmands w i l l  be monitored and recorded a t  t h e  BAC MDM I n t e r f a c e  Simu- 
l a t o r  Rack. These data w i l l  be rou ted  t o  the s imu la to r  rack v i a  a unique 
cable assembly which i s  a p a r t  o f  t h e  OPS PSDP t o  OFT PSDP t r a n s i t i o n  cables. 

6.2 TEST DATA 

The BAC t e s t  data requirements are de l ineated  i n  Appendix C on a TRAS 
bas is .  The SAIL i s  requ i red  t o  p rov ide  a mag tape reco rd ing  o f  the O r b i t e r  
01 downlink, IUS/TDRS i n t e r l e a v e d  TLM and TDRS TLM data, a t  both the h igh  
data r a t e  (64KBPS) and low data r a t e  (16 KBPS), f o r  use i n  v a l i d a t i n g  
t h e  MCC/AFSCF/WSGT and STDN/RTS data in te r face .  

15 



7 .O FACILITY REQUIREMENTS 

7.1 ELECTRICAL POWER AND GROUNDING 

The IUS Test Article (3 equipment racks) wi l l  require Faci l i ty  power rated at  
120 VAC, Single Phase, 20 amps for  each rack. The IUS t e s t  a r t ic le  will u t i l i ze  
the SAIL FS ground system. 
safety ground is required t o  mai ntain the i ntegrity of the SAIL FS ground 
system. 

Isolation of the f a c i l i t y  power ground and 

7.2 COOLING 

The IUS Test a r t i c l e  will not  require special cooling provisions. 

7 . 3  COMMUNICATIONS 

The BAC t e s t  equipment operators will require access to the SAIL operat 
intercom system w i t h  a minimum of two (2 )  headsets. 

7.4 SECURITY 

onal 

I There are no security requirements re1 ati  ve t o  Conuni cations Security 
(COMSEC) d u r i n g  the conduct o f  the TEMPEST team de-bug procedure evaluation. 
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8.0 ACRONYM L I S T  

AF D 
BAC 
C I U  
COMSEC 
CR 
CRT 
ESTL 
FM 
FS 
FSSR 
GMT 
GN&C 
GPC 
I C D  
I /F 
I R I G - B  
I us 
JSC 
KBPS 
LRU 
MCDS 
MDM 
MDTSCO 
NRZ 
OFT 
OPS 
PASS 
PATS 
PCM 
PCP 
PCU 
P I  
P L  
PM 
PN 
PRCBD 
PSDP 
RCDR 
RF 
S A I L  
SGLS 
S I M  
SMCH 
STS 
TDRS 
TOC 

AFT F L I G H T  DECK 
BOEING AEROSPACE COMPANY 
COMMUNICATIONS INTERFACE U N I T  
COMMUN I CAT1 ONS SECURITY 
CHANGE REQUEST 
CATHODE RAY TUBE 
ELECTRONICS SYSTEMS TEST LABORATORY 
FREQUENCY MODULATION 
F L I G H T  SYSTEM 
FUNCTIONAL SUBSYSTEM SOFTWARE REQUIREMENTS 
GREENWICH MEAN T I M E  
GUIDANCE NAVIGATION AND CONTROL 
GENERAL PURPOSE COMPUTER 
INTERFACE CONTROL WCUMENT 
INTERFACE 
INTER-RANGE INSTRUMENTATION GROUP B 
I N E R T I A L  UPPER STAGE 
JOHNSON SPACE CENTER 
K I L O  B I T S  PER SECOND 
L I N E  REPLACEABLE U N I T  
M U L T I  PURPOSE CRT DISPLAY SYSTEM 
MULTIPLEXER DEMULTIPLEXER 
MCDONNELL DOUGLAS TECHNICAL SERVICES CO. 
NON RETURN TO ZERO 
ORBITAL F L I G H T  TEST 
OPERATIONAL 
PRIMARY A V I O N I C S  SYSTEM SOFTWARE 
PAYLOAD A V I O N I C S  TEST STATION 
PULSE CODE MODULATION 
POWER CONTROL PANEL 
POWER CONTROL U N I T  
PAYLOAD INTERROGATOR 
PAY LOAD 
PULSE MODULATION 
PART NUMBER 
PROGRAM REQUIREMENTS CONTROL BOARD D I R E C T I V E  
PAYLOAD STATION D I S T R I B U T I O N  PANEL 
RECORDER 
RADIO FREQUENCY 
SHUTTLE A V I O N I C S  INTEGRATION LABORATORY 
SPACE AND GROUND L I N K  SYSTEM 
SIMULATOR 
STANDARD M I X  CARGO HARNESS 
SHUTTLE TEST STATION 
TRACKING AND DATA RELAY STATION 
TEST OPERATION CENTER 
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I r t a s .  Numom: I 

STS/CARGO INTERFACE 1 IV-101 I 

Related Tras. Number: I 

I I 

I I 1  
I System Development 

I TEST REQUIREMENT AND STATUS (TRAS) 
I I TYPE Verification I I 

I I I 1  
I 3 3 m  

~ 

- --- ate ssue I- 
ius'cru ' Date Revised I - 1  

'PayloadlRecorder I I Bf fect i v i  ty I Orbiter Generic I 

1 
I BLBMBNT I 

I SAIL T B S T  
FACILITY 
Interface(s1: I Criteria: ' Rev. Number I I 

Id 

I ' Reference: Related I 

I PIP Documents S 0 7 8 - S H  -0 14 9 I 

I 
I Reuuirement P a r a g r a p n  8 
I Soiirce 
1 

ICD-2 -19001 
I I I 

Requirement: I 

I I 

'Verify capability to thru-put data from assigned interfaces (SMCH) to t h e  
'Orbiter Payload Recorder (OPR) located in avionics bay 1. I 

I 

I I 

I I 

I I 

Method: 
I 

I 

I 

I 

I 

I 

I 

I Remarks: 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

'ACCEP'TANCE 1 

I T E S T  FACILITY REP. NASA AVIONICS I STSOPO 

I REQlJfRmNf %mEOUT I 

'Test Procedure Number Test Report N u m ~ ' T ~ D a t a ~ ~ k ~ ~ b - ~ m 6 ~ ~ - - '  
I I I I 

Test Results Summary: I 

I 

t I 

I I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I CARGO S/S WGR. I TBST FACILITY RBP. SR&QA RBP. I 

I I 

I I I 

I STS S/S WGR. I STSOPO I REQUIREMENT COORDINATOR 

I 

1 

I I I 

I I I 

I 

I 



1 
1 I IV-102 
I R e l a t e d  T r a s .  'KU'mmr- I 

I 1'1-103 IV-204 I 

I I TYPE l -Ver i f i ca€mn- l  

I I I Date Issue I I 

I S A I L  

STS/CARGO INTERFACE 

TEST REQUIREMENT A N D  STATUS (TRAS) 
I I System Developnci-1 

I I 1 1  I S p e c i a l  
I CARGO 
I BLEMBNT I D a t e  R e v i s : d  

I I n t e r f a c e ( s ) :  S I 0  C r i t e r i a :  I R e v .  Number I I 

' S e r i a l  I n p u t / O u t p u t  ec t  i v i t  y 

I TBST  
I F A C I L I T Y  I I 

I B f f  O r b i t e r  Generic 
R e f e r e n c e :  1 I R e  lZFZT---Sb 8 - 5 H -0 1 4 7  

I P I P  I Documents ICD-D-E0001 
R e u u i r e m e n t  P a r a g r a p h  8 . . .  2 2 5 

I 

I - 
Source ICD-2-19001 ' N u m b e r ( s )  

I 

I I 

I 

I 
R e q u i r e m e n t :  

V e r i f y  d a t a  o u t p u t  from t h e  G P C  t o  a p a y l o a d ,  v i a  t h e  PLMOM s e r i a l  i n p u t /  
o u t p u t  ($10) c h a n n e l s .  I 

I 

I 

Method: 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I R e m a r k s :  I 
I I 

I I 

I I 

I I 

I I 

ACrrPTAt?if€-- I 
NASA A V I O N I C S  I S T S ~ X C ? Z ? T T ~ T - - - - - ~ - T A R G O  ELEMENT' 

'-6OUT I 

: T e s t  P r o c e d u r e  Number ' T e s t  R e p o r t  Number T e s t  D a t a  P a c k a g e  Number  

' T e s t  R e s u l t s  S u m m a r y :  

I I 1 I I 

I I I I I 

I 

I 

I 

I I 

I I 

I I 

I I 

1 I 

I I 

I I 

'CARGO S / S  UGR. ' T B S T  F A C I L I T Y  R E P .  ' S R & Q A  R E P -  

I I I 

I 1 

I 

I I I 

I 
-7- 

Sl'S S/S H G R .  ' STSOPO I RBQUIRBNBNT COORDINATOR I 

I I I I 

- 
0-2 



I - - 'Tras. Numner : I 

I 

I 

I 

I 

I 

I 

1 

I 

1 

1 

I 

I 

I 

I 

I 

STS/CARGO INTERFACE I IV-103 I 

I ----- 
'Related Tras. Number: 
I I 

I I I  

I I 

I I  

IV-102, IV-204 
'System Development 

TEST REQUIREMENT AND STATUS (TRAS) 

TYPE 'Verification 
I Special - I 

7 CARGO 
I BLBXENT 

I S A I L  TEST 
F RC IL I TP 
Interface(sl: 
S I 0  Software 
Reference: 'Related 
PIP 'Documents I S 078  - S H  -0 149 
Requirement 'Paragraph 9 . . . ,  4 3 1 9 . . . . .  4 3 1 3 1 9 

I 

1 

'Criteria: I ' R _ e E N q m b e r . - -  ,I_,, 
Orbiter Generic ' Effectivity 

I I 

I I 

I 

I 

I I 
Source ICD-2-19001 'Number(sl 9.4.3.1.3.2, 9.4.3.1.3.3 

I I I 

I Reqn irement : 1 

I I 

'Verify that t h e  Orbiter GPC and flight software provides the capability to 
'transmit data via the MOM serial input/output ( S I O )  channels (uplink and I 

I 

'onboard). 

Method: 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Remarks: 
I 

I 

I 

Data transmission 

. 
will be under G P C  control. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

i i T C t ~ ~ ~ ~ ~ ~  I 

NASA AVIONICS ' STSOPO 'TEST FACILITY REP. 'CARGO ELEMENT 
I I 

I I I I I 

' R ~ Q U I R E M € N ~ L O S E O U T  I 

'Test Procedure Number 'Test Report Number 'Test Data Package Number I 
I I I 

'Test Results Summary: I 
I I 

1 I 

I I 

I I 

I I 

I I 

I 

1 

I 

I 

I 

I 

t 

I I 
'TBST FACILITY REP. ' SR&QA RBP. ; CARGO s/s I G R .  

I I I I 

STS S/S MGR. I STSOPO I REQUIREXBNT COORDINATOR I 
I I 

I I I I 



I --- I 

STS/CARGO INTERFACE 

I TEST REQUIREMENT A N D  STATUS (TRAS) 
I 

I IV-104 I 

‘Belated Tras. Number: I 
I I 

I I 1  
I System Development 

I T Y P E  ‘Verification I 

I special I -- 
‘CARGO I ‘Date Issued -- ------- I March - 

S A I L  ’BLBMBNT I I us’c* * I D X R e v i s e d  
TEST 
FACILITY 
Interface(s): I Criteria: ‘Rev. Number 

Reference : Related 
P I P  ‘Documents I 

Source ICD-D-EOOOl ‘Number(s) 

--- - I 

I 

I 

I 

Te 1 emet r y  ‘Bifectivity IUS 

I Requirement ‘Paragraph E 8 . . . ,  2 1 1 E 8 . . .  2 1 2 

I 

I 

I I I 

I I I 

Requirement: 
I 

I ‘ V e r i f y  s a t i s f a c t o r y  POI a c q u i s i t i o n  of c o n c u r r e n t / s e p a r a t e  000-IUS p l u s  
‘ S p a c e c r a f t  and S p a c e c r a f t  a s y n c h r o n o u s  PCM s t a n d a r d  f o r m a t  and n o n - s t a n d a r d  
‘ f o r m a t  d a t a .  The d a t a  s h a l l  b e  a s  d e f i n e d  i n  p a r a g r a p h  U 9 . 4 . 1 .  I 

I I 

Method: 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Remarks: 
I -  

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I I 

I I 

I t 
--i-- 

- 
I 

CARGO BLEMSRT-‘ 
l X E P T R N C k  

ST OPO TEST FACILITPRSP. 
I I I I I 

I I I I I - - ---- 
‘KkQUIRtMtNT C L O S t  O U T  
I Test Procedu?c Number ‘Test Report Number : Test Data Package Number I 
I I I 

I 

‘Test Results Summary:  I 

I 

I I 

I I 

I I 

I 1 

I I 

I 1 

I I 

I TXST FACILITY REP. ’ SR&QA RBP. C-GO S / S  HGR, I 
I I I I 

I I I I 

I I 

STS S/S HGR. I STSOPO ‘REQUIRBMBIVT COORDINATOR 
1 I I 

I I I I 
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I 

I 

I 

I TEST R 
I 

' T r a s  . Number:  1 

I IV-105 I 

I IV-108, IV-104 I E Q U I R E M E N T  A N D  STATUS ( T R A S )  
I I 

--_L_ 

I-- 
STS/CARGO INTERFACE 

R e l a t e d  T r a s .  Number: I 

I ' S y s t e m  D e v e l o p m e n t  
TYPE ' v e r i f i c a t i o n  I 

I I ' S p e c i a l  
I I ' D a t e  I s s u e d  
I S A I L  I CARGO I 

I 
'ELEMENT I ' D a t e  R e v i s e d  - 

T E S T  
I F A C I L I T Y  

~ ' C r i t e r i a :  ' R e v .  Number 
B f f e c t i v i t y  I I Orbiter Generic I n t e r f a c e ( s 1 :  

'Telemetry/SW 
' R e f e r e n c e :  ' R e l a t e d  

I P n  'Documents I 

R e q u i r e m e n t  
Source I CD-2 -19001 ' N u m b e r ( s )  8.2.1.2, 9.4.1.3 1 

' P a r a g r a p h  8.2.1.1, 9 -4.1.1, 9 04 -1 02 ,  I 

I 

1 I I 

I 

I I 

I 

I 

' R e q u i r e m e n t :  

'Acquire and display payload telemetry standard format data in the format 
'synchronization mode and verify that the Orbiter GPC cannot acauire block 
'mode data 
'mode. 

Method: 
I 

I 

I 

I 

I 

I 

I 

I 

' R e m a r k s  : 
I 

I 

I 

I 

I 

of the POI. Data vi'; the P O I / P C M M U .  Verify non-standard format 
I 

1 

I 

I A C C E P  TAN CE I 

'CARGO BL2-l ' NASA A V I O N I C S  I STSOPO ' T E S T  F A C I L I T Y  R E P .  
I I I 

I I I I I 

I m t M t RTcLosEGu7 I 

' T e s t  P r o c e d u r e  Number ' T e s t  R e p o r t  Number ' T e s t  D a t a  P a c k a g e  Number 
I I I 

I 

I 
T e s t  R e s u l t s  S u m m a r y :  

' T E S T  F A C I L I T Y  RBP.  ' S R G Q A  R E P .  1 

I 1 
I CARGO S/S MGR. 
I I I I 

I S T S  S / S  PIGR. ' STSOPO REQUIRBMBNT COORDINATOR I 

I I I I 



I ' Tras. Number: I 

I 

I 

I I I V - 1 0 6  
I I -- --- - STS/CARGO I N T E R F A C E  

Related T r a s .  Number- 
I 

I 
IV-108 I 

1 I ' System Development 
T Y P E  'Verification 

I Special 

I T E S T  R E Q U I R E M E N T  AND S T A T U S  ( T R A S )  
1 ' X I  

I I 'Date Issued I I 

I S A I L  

1 I 1 1  

Date Revised r u s / c 1 u  I 
CARGO 

1 I 

I I 
I Rcpl. Number 
I Effectivity I Orbiter Generic 

BLEMENT - 
'Criteria: --- 

TEST 
I FACILITY 
I Interface ( s) : 
I Software 
'Reference: Related 

I 

I 
.I--'- --- ---------- 

I 'Documents I SD78-SH-0149 I 

I ---- I PIP 
'Requirement rparagraph 9 . 4 . 1  
I Source 
I 

I C D - 2  -19001 'Number(s) 
I 

I I I 

'Requirement: I 

I 

'Verify capability to configure t h e  P O I  via the G P C  with flight 
'monitor/control the P D I  via Orbiter onboard displays/cornmands. 
I 

I 

I 

I Method: 
I 

I 

I 

I 

I 

I 

I 

I 

I Remarks : 
I 

I 

1 

I 

I 

software, and I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'CARGO ELEMENT I 
I I 
I NASA AVIONICS ' STSOPO 'TEST FACILITY REP. 

I 

I I I I I 

I t  R t M t N T  C L O S E O U T  I 

Test Procedure Number 'Test Report Number 'Test Data Package Number 
I I - 

'Test Results Summary: I 
I I 

I 1 

I I 

I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'CARGO S/S MGR. 'TEST FACILITY REP. I SR&QA RBP. I 
I I 

I I I 

I 

I 

'-3 s/s WCR. ' STSOPO RBQUIRBMBNT-COORDINATOR I 
I I 

I I I I 

B-6 



I I Tras. Number: I 

STS/CARGO INTERFACE 

I TEST REQUIREMENT AND STATUS (TRAS) 
I 

I IV-107 I 

1 Related Tras. Number: 
I 1 

I 1 I 

I I 
I System Development 

TYPE Verification 
I I 1  

I I 
I Specfal 

I lcARco I I Date Issued 
I ELEMENT I rus'clu I Date Revised I I 

I SAIL I TEST 
I FACILITY 
* Interface(s1: ' criteria: Rev. Number 1 

'Software P D I / G P C  'Control o f  POI I Effectivity Orbiter Generic 
I Reference: I Related 1 I 

~ ~ _ _  ~ 

I PIP I Documents SD78-SH -0149 1 

1 

I 
I Requirement I Paragraph 9 . .  4 I 
I I Source ICD-2-19001 Numbcr(s) 1 

1 I I 

Requirement: I 

I 

'Verify the capability to acquire and verify payload data interleaver (POI) I 

'decommutation format load (DFL) and fetch pointer memory (FPM) 
'that is 

I Method: 

I 

I 

I 

I 

I 

I 

I 

I 

Remarks 
I 

8 

I 

I 

I 

stored on mass memory and 
load data I 

1 oad data into PDI decom a n d  RAM a n d  FPM. 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 

I CEP TAN CE I 

NASA AVZONZCS STSOPO I TEST F A C I L I T Y  REP. GO ELBHENT ' 
I I 1 

1 

I I 

I I I I I 

IRENLNT CLOSE0 UT I 

Test Procedure Number I Test Report Number Test Data Package N u m D e r  I 
I I I 

Test Results Summary: I 
I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

l 

I TBST PACZLITY RBP. S R 8 Q A  REP. CRRCO S/S NGR. I 

I I 

STS S/S NGR. STSOPO RBQUIRBWENT COORDINATOR 

1 

I I I I 

I 

I I 1 
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- --.--- 
I 'Tras. Number: I 

I I V -108 

I IV-106 I 

I 

I 
I 

I I - ----- STS/CARGO INTERFACE 
Related T r a s .  Number: 

I I 

I 
' System Development 

I TEST REQUIREMENT A N D  STATUS (TRAS) I I 

I I 

I I I 1  
I TYPE 'Verification 

I 1 Special 
I SAIL I CARGO I us / CI u ; Date-Issned- ___>- I 

I 'BLBXBNT Date Revised 
TEST 

I F A C I L I T Y  
'Rev. Number I I Interface(s): I Criteria: --- 

I ' Orbiter Generic I 'Telemetry I Effectivity -__ 

'Requirement 'Paragraph 8.2.1, 8.22.4.1, 8.2.1.1, 
I 

I 8.2.1.3.2 

I -- 
I Related 
'Documents 

'Number(s) 8.2.1.2, 8.2.1.3.1, 

I 
Reference : 
PIP 

Source ICO-2-19001 

I 

I 

I 

I 

I I I 

I 

I I 

I 

'Requirement: 

'Verify that the Orbiter can provide, via the payload data interleaver ( P O I )  
'for acquisition of synchronous telemetry data from u p  t o  4 attached payloads.: 

Method: 

I Remarks: 
I 

I 

I 

I 

I 

I 

I 

I C t P T A  N C E  I 
- -- 

' T B S T  FACILITY R E P .  ' CARGO BLBMBNT' 'NASA AVIONICS ' STSOPO 
I I I I 1 

I I UIRt MtNT C LOSE0 UT ---I 

'Test Procedure Number 'Test Report Number 'Test Data Package Number 

' T e s t  Results Summary: I 

I I I 

I I 

' T B S T  FACILXTY R B P .  ' SR&QA R S P .  I 

I I 
CARGO S / S  MGR. 

I I I I 

' S T S  S / S  HGR. I STSOPO I RBQUIRSMENT COORDINATOR 
I 1 I I 

I I I I ----- 
B-8 



I ------ - 1  ‘ T r a s  . guiser: 

‘ R e l a t e d  T r a s .  Number: 
I I IV-109 I 

1 
STS/CARGO I N T E R F A C E  

I 

I I 

I I  
IV-105 

I- 1 S y s t e m  Development 
I TYPl  

I TEST R E Q U I R E M E N T  AND STATUS ( T R A S )  

I . . . 1 I v e r i f i c a t i o n  ‘ X  ’ 
I I I I  

I 1 

I I 

I I 

I I I S p e c i a l  

I S A I L  I CARGO ‘ D a t e  Issue 
‘ELBMBNT I ‘ D a t e  R e v i s e d d  

’ T B S T  
I F A C I L I T Y  
I I n t e r f a c e ( s 1 :  ‘ C r i t e r i a :  ’ R e v .  Number 

’ R e f e r e n c e :  ‘ R e l a t e d  

‘ S o f t w a r e  1 B f f e c t i v f t y  I I U Y I  

I ‘Documents I r------ 
1 

I 

I 

I 

- I P I P  
I R e q u i r e m e n t  P a r a q r a p h  9 4 1 2 
Source I CO-0-EO001 ‘ N u m b e r ( s )  

I I 1 

I R e q u i r e m e n t  : 

‘ V e r i f y  t h a t  t h e  O r b i t e r  s o f t w a r e  can a c q u i r e ,  p r o c e s s  and d i s p l a y  t h e  d a t a  
‘ t y p e s  s p e c i f i e d  i n  p a r a g r a p h  9.4.1.2 v i a  t h e  P O I  i n t e r f a c e .  I 

I 

I 

I 

I I 

I 

I 

M e t h o d :  
I 

I 

I 

I 

I 

I 

I 

R e m a r k s :  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

‘ A C C E P T A N C E  I 

NASA A V I O N I C S  STSOPO ‘ T B S T  F A C I L I T Y  REP.  CARGO BLBMBNT I 
1 t I 

I I I 1 I 

I R - m U T  
‘ T e s t  P r o c e d u r e  Number ‘ T e s t  R e p o r t  Number ‘ T e s t  D a t a  P a c k a g e  Number I 

I I 

I ------ 
I I I 

T e s t  R e s u l t s  Summary:  I 
I 1 

- f C-GO S / S  I G R .  ‘ T B S T  F A C I L X T Y  REP. S R & Q A ‘ - R T F ~ -  - 
I I I I 

I I I I 

S T S  S / S  MGR. I STSOPO ‘REQUIREMENT COORDINATOR I 
I I I 

1 I 1 I 
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I 
I Tras. Number: 

I I IV-110 
'Related Tras. Number: 
1 ,  I V - 1 0 9  I TEST REQUIREMENT AND STATUS (TRAS) 

I TYPE 'Verification 

I 

1 

I 

I 

I I 

I 
STS/CARGO INTERFACE 

I 
- -- 

'System Development - 
I 

I Special I ------ 
I I Date Issued I 

I SAIL  - 'CARGO I 

I BLBMBNT I ius'ciu 'Date Revised 
TBST 
FACILITY 
Interface(s): I Criteria: 'Rev. Number 

I 

1 

Displays and Controls I 5 Bffectivit 
I Reference: ' Related 

P I P  'Documents I 

Requirement I Paragraph 

I 

I 

I Source 
I 

C&D A N N E X  # 4  
April 1, 1981 

I I I 

final Rev A. 2A, 5A - 'Requirement: 
I 

'Verify S P E C  200 
'FDA, per source 
'configuration. 
'for nominal and 
I 

Method: 
I 

I 

I 

I 

I 

I 

I 

' Remarks : 
I 

I -  

I 

I 

I 

I 

display, format, contents, and command functions including 
paragraphs in SM O P S  2 flight software for t h e  IUS/TDRS-A 
Use crew procedures from the flight O P S  support annex (fOSA) 
off nominal operations verification. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I A N C t  I 

' NASA A V I O N I C S  ' STSOPO 'TBST F A C I L I T Y  R E P .  'CARGO ELEMENT 
I I I I I 

U r n  C L O S t O U T  I 

'Test Procedure Number 'Test Report Number 'Test Data Package Number -I  

I 

I 

I ------- --- 
'Test Results Summary: 

I 

I I 

I I 

I I 

I I 

I I 

I I 

I CARGO S/S HGR. 
I I I 

I I 

I I 

I 

I I 
' TBST FACILITY RBP. ' S R & Q A  REP- 

I 

STS S/S IGR. STSOPO 1~~~~~~~~~~~ COORDINATOR I 

I I I I 
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STS/CARGO INTERFACE I IV-111 I 

'Related Tras. Number: I 

I IV-101, IV-202 1 ' TEST REQUIREMENT AND STATUS (TRAS) 1 I 

1 7- 
I ' CARGO I ' Date Issned I I 

I SAIL 

'Payload Recorder I Effectivity Orbiter Generic I 

m e m e n t  ' P a r a g r a p h  8 . L J ,  E T : ~ ,  a . z . 3 . 1 . 1 ,  

I I 3.2.3.2.3 I 

--.- 7 I- System Development ----- 
I I -1 

'ELEMBNT I ius'ciu 'Date Revised 
I TEST 

TYPE 'verification 
I Special 

FACILITY 
Interface(s1: 'Criteria: 'Rev .  Number 1 I 

Reference : 

I I 

I ' Related 1 

I PIP 'Documents I SO78 - S H  -0 149 I 

I 

I 
I Source I CD-2-19001 'Number(s) 8.2.3.1.3, 8.2.3.2, 8.2.3.2.1 , I 

'Requirement: 

'Verify that Orbiter Payload Recorder ( O P R )  provides the capability to record I 

'Bi-Phase Level digital data a n d  analog data, both simultaneously a n d  I 

'separately on u p  to 1 4  tracks. 

I 

I 

I 

I 

I I 

I Method: 
I 

I 

I 

I 

I 

I 

I 

Remarks : 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I -- - - - -. 
I Ac CEP TA N CE I 

' STSOPO 'TEST FACILITY REP. 'CARGO BLBMBNT I 
I 
NASA AVIONICS 

I I I 

I I I I I 

R R  I 

'Test Procedure Number 

'Test Results Summary: I 

' Test Regort Number 'Test Data P a c k a g e  Number 
I 1 I I 

I I 

I I 

I I 

1 I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

'CARGO S / S  HCR. 'TEST F A C I L I T Y  RBP. ' SRBQA R E P *  I 
I I I 

I I I I 

'STS S / S  WCR. I STSOPO 'REQUIREMENT COORDINATOR 
I I 

I I I I --- 
B-11 



I 
_-- - 

I Tras. Number: 

'Related T r a s .  Number: 

I TYPE 'reriffcation 

I S T S / C A R G O  I N T E R F A C E  I ID-112 I 

I I 

I I 

I I 

I 

ID-113 
System Development ' X  

I TEST REQUIREMENT A N D  S T A T U S  (TRAS) 
1 

I 1 I I  

I I 

I I 

I 

I 

I I 

-- 
I Specfal 

I 'CARGO I Date Issued 
'ELEMENT I Date Revised 1- I SAIL TBST 

FACILITY 
'Interface(sl:Electri- 'Criteria: 1 Rev N u m b e r  - ,.I_ _.____- 
'cal & blechanical 'Fit and Function 'Effectivity I IUS 

I PIP 
'Requirement ' P a r a g r a p h  U 3 e . ,  4 1 t 3 . . . )  4 1 1 
I Source I C D - D - E 0 0 0 1  

I C D - 2  -19001 

I 

I 
Related 
'Documents 

'Numbcr(s) E 3.4.1.1.3, E 3.4.1.4.4, 

'Reference: 
I 

I 

I 

I 

-- 
1 I 

I I I 
3.4.1.7 

Requirement: I 

I 

'Confirm that t h e  IUS payload station power control panel may be correctly 
'installed in and removed from the Shuttle provided payload station console I 

'and properly connected to the payload station electrical distribution panel. I 

'Confirm correct payload station electrical distributin panel p i n  function and' 
' S M C H  cable integrity to the simulated IUS. 

I 

I I 

I Method: 
I 

I 

I 

I 

I 

I 

' Remarks : I 
I I 

I .. I 

I I 

I I 

I I 

'CARGO BLBMENT ' ' NASA AVIONICS STSOPO 'TEST FACILITY RBP. 
I I I I I 

I I I I I 

I C t m A N C t  --I- 
t 

R t M t N T  C L O E O  UT I 

'Test Procedure Number 'Test Report Number 'Test Data Package  Number I 

- 
I I 

'Test Results Summary: I 
I 

'TBST FACILITY RBP. 'SR&QA REP. 
I I I 

I 'CARGO S/S MGR. 
I I I I 

STS S / S  MGR. ' STSOPO 'RBQUIRBMBNT COORDINATOR I 

I I I I 
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I I 

I I 10-113 I 

'System Development ' X  I 

I I- 
STS/CARGO INTERFACE 

TEST REQUIREMENT A N D  STATUS (TRAS) 
Related Tras. Number: I 

I I 

I 

ID-112 
I 

I TYPE 'Verification I . -- 
'CRRCO I 'Date Issned 
'ELEMENT 'Date Revised S A I L  TBST 

I FACILITY I I 

I Interface(s1: 'Criteria: Phy-sicaT 'Rev. Number 
'Mechanical 'Fit and Function 'Effectivity IUS I 

I I Reference: ' Related I 

I 
I PIP 'Documents I 

I 

I 'Requirement 'Paragraph U 3 . . .  4 1 t 3 . . . .  4 1 1 1 y 

I Source 
I 

I 

ICD-D-EO001 
ICD-2 -19001 

- -  
'Number(s) E 3.4.1.1.3,  E 3 .4.1.4.4,  I 

I I 3.4.1.7 
I I 

'Requirement: I 

I I 

'Confirm that t h e  IUS payload station CIU console may be properly installed 
'and connected to the electrical distribution panel i n  conjunction with the 
'installation o f  the IUS power control panel. 

1 

I 

I I 

Method: 
I 

I 

1 

I 

I 

I I 

I Remarks : 
I 

I I 

I I 

I I 

I I 

I NASA AVIONICS STSOPO 'TEST FACILITY REP. 
1 CEFTANCE 1 

' C A R G O  ELEMENT 
I I I 

I I I I I ------ 'REQUIRtMENT CLOSEOUT I 

I Test Procedure Number ' Test Report Number 'Test Data Package Number I 

'Test Results Summary: 
I t 

I 

I I 

I 1 

'TBST FACILITY REP. ' SR&QA REP. I 

I I 
ICdRGO S/S I G R .  

I I 1 I 

'STS S/S NGR. STSOPO 'RXQUIRBMBNT COORDINATOR I 
I I I I 

I I I I 
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I 

I I 
' Tras. Number: I 

I STS/CARGO INTERFACE IV-201 
I 

TEST REQUIREMENT A N 0  STATUS (TRAS) 
I 

TEST SA 
FACILITY I ES 
Interface(s): 0 
Payload Recorde 
Reference: 

TL 
rb i t er 

I 

r/TM 

IUS/CIU CARGO 
ELEMENT I - 
Criteria: 

I 

I 1 

Related Tras. Number: I 

I IV-202, IV-111 I 

I I I 

' X  I 
I System Development 

I TYPE I Verification 
I I I  

I I 

1 I 

I 

Specfa2 
TEST SAIL/ 'CARGO I Date Issue March 3 ,  1981 

Interface(s): Orbiter 'criteria: Rev. Number I 

Payload Recorder/TM I Bffcctivity I Orbiter Generic 

I Date Revistd FACILITY I ESTL ELEMENT I 

It Reference: 

I I I  Snecfal c - - - - -  
I I 

1 I 

I 

I Date Issued March 3 ,  1981 
I Date Revised 
Rev. Number I 

Bffcctivity I Orbiter Generic 
lated I 

P I P  I I Documents 'SD78-SH-0149, ICD-2-00003 I 

Beuuirement ' Paragraph 8 . .  2 3 
Soiirce ICO-2-19001 

ICD-0-E0001 

- -  
'Number(s) u 8.1, u 8.3.1.3.3.1 
1 

I 1 I 

Requirement: I 

I 

'Verify the capability of the Orbiter to record telemetry data from an I 

'attached IUS and play it back through the S-band F M  downlink t o  t h e  GSTON. I 
I I 

I I 

Method: 
I 

I 

I 

I 

I 

I 

I 

I 

I Remarks: I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'ACCEPTANCE I 

NASA A V I O N I C S  ' STSOPO I 
L t I 

I I I I 

CARGO EL&-' 
I I 

I 

I t  MENT CLOStOUT I 

I Test Procedure Number 'Test Report Number Test Data Package Number I 

Test Results Summary: I 

I I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
CARGO S/S HGR. I TEST FACILITY RBP. I SR&QR RBP. 

I I 

I I I I 

I I REQUIREMENT COORDINATOR I 
I S T S  S / S  MGR. STSOPO 

I 

I I I 

8 

I 
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I 1 rras .  Numder: I 

STS/CARGO INTERFACE I IV-202 I 

Related Tras. Number: I 

I I V - 1 1 1 ,  IV-201 I 
I I 8 system Development I I 

I TYPE Verification I I 

1 I Special I 1  

T E S T  ' C A R G O  ' I I 

ELEMENT I Date Reviszd FACILITY ESTL I I 

Interface(s1: Criteria: IRev. Number I I 
I 

I Eff Uplink/Downlink ectivity Orbiter Generic 
PIP 

I Documents JSC 08118, V o l .  2 A Q P .  6 I 

TEST REQUIREMENT A N D  STATUS (TRAS) 

I A  I Date Issue 

Reference: 1 I Related 1 S078-SH-0149 I 

I 1 1  Requirement . .  C 

I 

I Source 
I 

I 
ICO-2-19001 

I Nnmber(s1 
I 

I 

. I  

Requirement: 
I 

I 

I 

'Verify the 
'the S-band 
I 

I 

I 

Method: 
1 .  

I 

I 

I 

I 

I 

' Remarks: 
1 

I 

I 

I 

I 

capability of dumping the Orbiter Payload Recorder ( O P R )  through I 

system, using dump mode initiated via uplink commands. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I C t PTANCE I 

NASA AVIONICS ' STSOPO ' TBST F A C I L I T Y  R E P .  ' CARGO BLBMFNF' 1 I I I I 
I I I 1 

R t M t N T  CLOStOUl I 

I Test Procedure Number ' Test Report Number I Test Data Package Number 
I I 

I 

Test Results Summary: I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

CARGO S/S MGR. I TBST FACILITY REP. SRsQA R E P .  
I 

I I 
I 

I I 

I STS S/S HGR. ' STSOPO REQUIREMENT COORDINATOR I 

I I 

I 

I 
I 

I 

I I 
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STS/CARGO INTERFACE I IV-203 I 

I 
I ReZated Tras. Number: 
I IV-108, IV-106 I 

1 ' X  I 

I I I I 
I System Development 

I Special 

TEST REQUIREMENT AND STATUS (TRAS) 

I I I 1  

I I 

I I 

1 I 

I TYPE I Verification 

1 TEST SAIL/ 'CRRGO 'Date Issue 

Interface(s): 
I ELEMENT ius'ciu I Date Revis2d 

Criteria: Rev. Number 
I I Orbiter Generic I Zffectivity 
I I Related 

I FACILITY I ESTL 

'Telemetry 
I Reference: 

I Requirement Paragraph 8 . * )  2 1 9 . . . )  4 1 1 9 . . * )  4 1 3 

I 

I PIP I Documents I $078-SH-0149 I 

I 

1 

I I 

I I I 

I 

I I 

I 

I Source ICD-2-19001 I Number(s) 

Requirement: 

'Verify Orbiter POI capability o f  acquisition and decommutation of asynchro- 
'nous telemetry ( u p  to 4 simultaneous data streams) with a composite thru-put I 

'of 64 KBPS 

I Method: 
I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

Remarks: 
1 

I 

in both block and synchronous modes. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'ACCEPTANCE I 

NASA AVIONICS I STSOPO TEST FACILITY RBP. I CARGO ELEMENT I 
I I I I I 

1 I I I I 

'REQUIREMENT CLOSEOUT I 

Test Procedure Number I Test Report Number I Test Data Package Number I 
I I I I 

Test Results Summary: I 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

CARGO S/S HGR. ' TEST FACILITY REP. I &QA R P '  
I I I 

I I I I 

/ S  MGR. ' STSOPO RBQUIREMBNT COORDINATOR I 
I I I I 

I I I 

8 STS s 

I 
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I TraS. Number: 

1 Related Tras. Number: 
I TEST REQUIREMENT A N D  STATUS ( T R A S )  

I 

I 

STS/CARGO INTERFACE I IV-204 I 

I IV-205 
I I system Development I I 

I Special 1 I 

I TEST SAIL/ CRRCO I Date Issue I I 
BLEXBNT I I Date Revistd I FACILITY I ESTL 1 I 

Interface(s1: Criteria: I Rev. Number I I 

I 

I 

I 

I 

I 

I TYPE I VeriticatLon I I 

I S-BAND Command I t B f f  ectivity I U S  

I Requirement I Paragraph t 9 . . .  4 3 1 I 

I 

I 

I 

1 I Reference: I Related 0 0  

PIP I Documents I ICD-2-19001 I 

04 

I Source ICD-0-E0001 I Number(s) I 
I I I 

I I 

I Requ iremcnt : 
' t r a n s f e r r e d  u 
' t h e  P F  M D M  pe 
' a s  d e f i n e d  i n  
' ( 2 )  V e r i f y  t 
' t h e  s e r i a l  i n  
8.2 .2 .5 .  Mes 

' a n d  d a t a  c o n t  

(1) Ver 
nder  G P C  
r f o r m a t  

p a r a .  E 
h a t  G N & C  
p u t / o u t p u  
s a g e  form 
e n t  a s  i n  

l i f y  t h a  
c o n t r o l  
def ined  
9 .4 .3 .1  
d a t a  t o  
t chann 
a t  s h a l  

p a r a g r  

I Method: 
I 

I 

I 

I 

I 

I 

Remarks: 
I 

I 

I 

t u p l i  
f rom 
i n  se  

' 2  ( b )  
t h e  C 

e l  o f  
1 be a 
a p h  E 

n k / f o r w a r d  l i n k  commands 
t h e  s e r i a l  i n p u t / o u t p u t  
c t i o n  8 . 2 . 2 . 5 .  Message 

and d a t a  t y p e  a s  p a r a .  
IU a r e  t r a n s f e r r e d  u n d e r  
the  P F  M D M  per format  def 
s d e f i n e d -  i n  p a r a g r a p h  E 
9.4 .3 .1 .3  . I .  

t o  t h  
( S I 0 1  
f o r m a t  
E 9 . 4 .  

G P C  c 
i n e d  i 

9 .4 .3  

n 
chan 

s h a  
3 . 1 .  
o n t r  
n s e  
. 1 . 2  

1 

U a r e  I 

ne1 o f  I 

11 be 
1. 
01  f rom I 

c t i o n  
( a )  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t P T A N C E  I 

REP. I GO E L & M m '  
I I I 

I 

I 

I I 

I U T l  
Test Procedure Number 

I Test Results Summary: 

Test Report Number I Test Data Package Number 
I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

b 

I 

I 

I 

I 

I 

I 

I CARGO S/S MGR. ' T E S T  FACILXTY RBP. I SR&QR ---I 
I I I 

I I I 

STS S / S  X C R .  STSOPO ' RBQUIRENENT COORDINATOR I 

I 

I I I 

I I I 
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I ' T Z a S .  Number: I 

I I I IV-205 
I I R e l a t e d  T r a s .  Number:  I 

IV-204 I T E S T  REQUIREMENT A N D  STATUS (TRAS) 

STS/CARGO INTERFACE 
I 

I 

I 

I I S y s t e m  D e v e l o p m e n t  
I I I 

I I 1 1  

I 

1 I 

TYPE I V e r i f i c a t i o n  
I S p e c i a l  

T E S T  I SAIL/ ' C A R G O  I I Date I s s u e d  I 

I F A C I L I T Y  I ESTL I ELEMENT Date R e v i s e d  
I I n t e r f a c e l s ) :  I C r i t e r i a :  Correct ' R e v .  Number 
' P I  Power and Control 'PWR & P I  Mode Sel. B f f e c t f v i t y  I I 

I I R e l a t e d  I I 
I R e f e r e n c e  : 

1 

I PIP I Documents I ICE-2-19001 
I R e q u i r e m e n t  P a r a g r a p h  8 . . 9  3 1 t 8 . . . . .  3 1 3 3 3 

I 

I 

I Soirce 
.~ 

ICD-D-E0001 I N u m b e r ( s )  
I 

I I 1 

I 

I I 

I 

- ' R e q u i r e m e n t :  

'Verifv that LCA (Load Control A s s e m b l y )  #2 and # 3  provide 2 8  VDC power t o  
'the C-IU, and 
'power to t h e  

I M e t h o d :  

I 

I 

I 

I 

I 

I 

I 

I 

R e m a r k s :  
I 

I 

t 
P 
hen CIU provides Payload Interrogator mode select and 28 VDC 
I. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I CCEPTANC E I 

' CARGO ELEMENT I NASA AVIONICS STSOPO T E S T  F A C I L I T Y  REP.  
1 I I I 

I I I I I 

I 

I U I m E N T  CLOSLOUT I 

T e s t  P r o c e d u r e  Number I T e s t  R e p o r t  Number I T e s t  D a t a  P a c K a g e  N u m D e f  I 
I I I I 

I T e s t  R e s u l t s  S u m m a r y :  I 

I I 

I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I CARGO S / S  MGR. T E S T  F A C I L I T Y  R B P .  S R P Q A  R E P *  I 
I I I 

I I I I 

' S T S  S / S  HGR. STSOPO I REQUIREMENT COORDINATOR 
I I I 

I I I 

I 

I 
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I 

I I 

I 

T r a s .  Number: 

R e l a t e d  T r a s .  Number:  I 

I 

I STS/CARGO INTERFACE IV-206 

I T E S T  REQUIREMENT A N D  STATUS (TRAS) 
I 

I I 

1 I 1  
IV-201, IV-202, IV-111 

I S y s t e m  Development 
I TYPE V e r i r i c a t z o n  1 

I S D e c i a l  I I - - -  

I T E S T  I SAIL/ I CARGO I I D a t e  Issue 
I D a t e  R e v i s z d  I F A C I L I T Y  ESTL I BLBMBNT I I 

I 

I n t e r f a c e ( s l :  Orbiter I C r i t e r i a :  I R e v .  Number I 

R e f e r e n c e  : I 1 R e l a t e d  1 

'Payload Recorder/TM ' I ec t  i v f  t y  I I us 
I PIP I Documents 'SD78-SH-0149, ICD-2-00003 

R e q u i r e m e n t  P a r a g r a p n  I 

Source 
I ICD-D-E0001 

l N u m b e r ( s )  U 8.1, U 8.3.1.3.3.1 
I 

I I I 

I 

I 

I R e q u i r e m e n t :  

'Verify the capability of the Orbiter to record telemetry data from an 
'attached IUS and play it back through the S-band FM downlink t o  an AFSCF. 

I 

I 

I 
I 

I 

I M e t h o d :  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

1 

I 

I R e m a r k s :  
I 

I 

I 

I 

I 

1 tPTANCE I 

' STSOPO ' T E S T  F A C I L I T Y  R E P .  ' CARGO ELBMBNT I 
NASA a V I O N I C S  

I I I 

I I I 

I I 

I 1 

I u r n 7 7 1  
T e s t  P r o c e d u r e  Number 

T e s t  R e s u l t s  Summary: 

' T e s t  R e p o r t  Number ' T e s t  D a t a  P a c k a g e  Number 
I I I I 

I 
I 

I 
1 

I 

I 

CRRGO S / S  HGR. I T E S T  F A C I L I T Y  R E P .  SRGQA REP.  I 
I I 

I I I 

I 

I 

I 

I 
S S / S  XGR. I I REQUIREMENT COORDINATOR I S O P 0  

I I 
I 

I I 
I I 
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I 
I 

I Tras.  Number: I 
I IS-101 
I I Related T r a s .  Number: S T S / C A R G O  I N T E R F A C E  I 

I 

I I 'System Develapmt-nt 

I I ' X  
I Special 

TEST R E Q U I R E M E N T  A N D  STATUS ( T R A S )  
I 

I T Y P E  'verification 
I I u s / c I u  :Date Issued I I CARGO 

ELEMENT I Date Revised 
'Criteria:VALID M A G  ' R e v .  Number 
' T A P E  O F  0 1  DOWNLINK'Bffectivity I U S / T D R S  

I S A I L  TBST 
F A C I L I T Y  

I I 

I 

I I Interface ( s I : 
I TLM D O W N L I N K  
I Reference: 

I 

I Related I I 

I 'Documents I PIP 
Requirement Paragraph 

I 

I 

Soirce 
I 

I 

STS OPO M E M O  
PF/81-M183 

I Number ( s ) 
I 

I 

I Requirement: Prepare a recording o f  t h e  Orbiter 0 1  downlink, I U S / T D R b  
'interleaved TLM and T D R S  TLM data, at both the high data rate ( 6 4 K B P S )  and 
'low data rate (16 KBPS). Two copies o f  this tape will be provided to G D S D .  

I 

I 

I 

I I 

I l 

I Method: 
I 

I 

I 

I 

I 

I 

I 

Remarks: I 
I I 

I I 

I I 

I I 

I I 

'ACCEPTANCE I 

I NASA AVIONICS ' STSOPO T E S T  F A C I L I T Y  REP. ' CARGO BLBMBNT 
I 1 I I I 

I I I I I 

I R t M t N l  C L O S E O U T  I 

Test Procedure Number I Test Report Number Test Data Package Number I 
I I I I 

Test Results Summary: I 
I I 

I I 

I I 

1 I 

I I 

1 I 

I I 

I I 

I I 

I 

I I I 

I I I I 

' CARGO S / S  MGR. I TBST F A C I L I T Y  REP. SR&QA REP. 

I STS S / S  MGR. STSOPO RBQUIREMBNT COORDINATOR I 

1 I I I 

I I I I 
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I 

I 

T r a s  . Number: I 

I I STS/CARGO INTERFACE IS-206 
I R e l a t e d  T r a s .  Number: I 

NONE 
I S y s t e m  Develowment 

TEST REQUIREMENT AND STATUS (TRAS) 1 I 

I S p e c i a l  

I 

I I 

I 

I 

I I 

I I I x-I  

I T E S T  SAIL/ I CARGO lus/cru : D a t e  I s s u e d  
ELEMENT I D a t e  R e v i s e d  

C r i t e r i a :  I R e v .  Number 
I F A C I L I T Y  STS 
I I n t e r f a c e ( s ) :  

'Validation of E f f e c t i v i t y  
I 'TEMPEST Evaluation I 

'Procedures 

I TYPE I V e r i f i c a t i o n  

I 

I I 

I I 

I I 

I I 

I 1 

I 

I 

I 

I I I 

I I I 

I 

I 
R e f e r e n c e :  I R e Z a t e d  
P I P  Documents 

I R e q u i r e m e n t  P a r a g r a p h  
I Source JSC MEMO PA/CWP-81 I N u m b e r ( s )  SPECIAL ASSESSMENT 

I R e q u i r e m e n t :  ORBITER TEMPEST EVALUATION, PRE-EVALUATION SUPPORI. Provide 
'validation of the TtMPEST evaluation sequence a n d  coordinate the procedures 

I 

'required 

I H e t h o d :  
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

R e m a r k s :  
I 

I 

I 

I 

I 

to maintain mode configuration control over the Orbiter vehicle. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I EPTANCE I 

' N A S A  A V I O N I C S  ' STSOPO I T E S T  F A C I L I T Y  REP.  ' CARGO ELEMENT I 
I 

I I I I I 

'mQUIREMENT CLOSEOUT I 

T e s t  P r o c e d u r e  Number ' T e s t  R e p o r t  Number ' T e s t  Data  P a c k a g e  Number I 
I I 

T e s t  R e s u l t s  S u m m a r y :  I 
I I 

I I 

I I 

I I 

I 1 

CARGO S/S UGR. I T E S T  F A C I L I T Y  R B P .  SR&QA R B P -  I 

I I I I 

I I 

1 I 

I 

S T S  S / S  UGR. ' STSOPO RBPUIREMENT COORDINATOR 
I I I I 
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T l ' r a s .  N u m b e r :  I 

I Sl)str?m-Qr !?e lQ2ms.n- ; 

I- 

I I IS-102 
I I--- 

STS/CARGO INTERFACE 

TEST REQUIREMENT A N D  STATUS (TRAS) 
-----.- 

I 

I I 
R e l a t e d  T r a s .  N u m b e r :  

1 

I 

I 

' T Y P E  V e r i f i c a t i o n  
I ' S e e c i a 1  ' X  

I Sept. 2 T 7 X T 1  ----- 
D a t e  I s s u e d  
D a t e  R e v i s e d  

' c r i t e r i a : ,  I Rev.  Number 
I I I us ' I n t e r f a c e ( s ) :  

'Operational Capability I E f f e c t i v i t y  

1 IUS/CIU I---- I I 

I I 

I 

I I 

I 

I 

I 

I 

I 

I 

I ,?&SZGXT - _- -----I-- - I SAIL I T E S T  
' F A C I L I T Y  ---- 

@ 

I 
' R e l a t e d  
' D o c u m e n t s  

' R e q u i r e m e n t  P a r a g r a p h  

R e f e r e n c e :  
P I P  

S o u r c e  MEMO EA3-029-81 ' N u m b e r ( s )  Special Assessment 

I 

I I 

I I 

' R e q u i r e m e n t :  
'Measure the voltage level, data skew with respect t o  clock signal, and rise 

of t h e  PDI's and clock signal, between the CIU t o  P O I  1 

I 
'and fall time 
'interface. 
I 

I 

I 

Method: 
I 

I 

I 

I 

# 

I 

I 

I 

I 

I 

8 

I 

I 

R e m a r k s  : 

I 

I 

I 

I 

I 

! 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

AC C E P T A iJ C E 1 

' T E S T  F A C I L I T Y  R E P .  
- 7  3 '  

c -. 

'REQUIREXEF4T CLOSEOUT 
' T e s t  P r o c e d u r e  Number  

' T e s t  R e s u l t s  S u m m a r y :  

' T e s t  D a t a  P a c k a g e  Number I T e s t  R e p o r t  Number 
I I I I 

I 

I I 

8 I 

CARGO S / S  MCR. I T E S T  F A C I L I T Y  R E P .  ' S R h Q A  R E P . ,  I 
I I I I 

I I I I 

'STS S / S  MCR. ' S T S O P O  REQUIREMENT COORDINATOR ' 
1 .  I I 

8 I I I 
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TRAS 

IV-101 

IV-102 

IV-103 

IV-104 

IV-105 

IV-106 

IV-107 

IV-108 

IV-109 

TEST 
APPENDIX C 

DATA REQUIREMENTS 

DATA REOUIRED 

From TOCFR3030 DATA TAPE 

Post process and p r in tou t  minimum of one 
IUS 16 and/or 64 KBPS MASTER FRAME 

Post process and p r in tou t  m i n i m u m  o f  one 
256 KBPS WBDI FRAME 

Dump of recorded commands by BAC and com- 
parison o f  A/V Simulator received commands 
and MDM Simulator recorded CMDS. 

Same a s  IV-102 

From DECOM CRT TOC - Copy of displayed 
TLM parameters per Figure 1. 

From FR3030 TOC post  process and p r i n t o u t  
m i n i m u m  o f  one IUS 16 and/or 64 KBPS MASTER 
FRAME p lus  one MASTER FRAME o f  TDRS. 

Same a s  IV-104 

Same as  IV-104 

Same a s  IV-104 

From FR3030 DATA TAPE - Post  process and 
p r in tou t  a minimum o f  one FRAME of 

1) 
2 TLM FROM 1 KBPS TDRS 
31 TLM FROM 32 KBPS 
4 )  TLM FROM 8 KBPS 

IUS MASTER FRAME (16/64 KBPS) 

From FR3030 DATA TAPE - Post  process and 
p r i n t o u t  a m i n i m u m  of one: 

a )  IUS MASTER FRAME (16/64 KBPS) 
b )  TLM FROM 1 KBPS TDRS 

From the MCDS CRT - Copy o f  displayed 
IUS TLM parameters per Figure 1. 

Same as IV-109 IV-110 

c- 1 



T RAS DATA REQUIRED 

IV-111 

IV-201 

IV-202 

IV-203 

IV-204 

IV-205 

IV-206 

From TOC FR3030 DATA TAPE - Post process 
and p r i n t o u t  a minimum of  one: 

I U S  MASTER FRAME (16/64 KBPS) 
From 256 KBPS WBDI one TLM FRAME 

From ESTL GSTDM DATA TAPE - Post process 
and p r i n t o u t  a minimum of  one: 

I U S  MASTER FRAME (16/64 KBPS) 
256 KBPS WBDI FRAME 

From MCDS CRT - Copy of  the  d isp layed 
I U S  TLM parameters per F igu re  1. 

From SIMULATED GROUND STATION DATA TAPE - 
Post process and p r i n t o u t  a minimum o f  
one: 

a) 
b )  256 WBDI TLM FRAME 

I U S  MASTER FRAME (16/64 KBPS) 

Realtime monitor o f  command r e p l i c a  word. 

192 KBPS rea l t ime  data moni tor  of r e p l i c a  
word. 

From MCDS CRT - Copy of  disp layed I U S  
TLM parameters per F igure  1. 
monitor of command r e p l i c a  word. 

Real t ime 

From ESTL DATA TAPE - Post process and 
p r i n t o u t  a minimum o f  one I U S  TLM MASTER 
FRAME. 
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MEASUREMENT # 

U76X0062E 

U76X0017A 

~ - 

01 

40 

B 8  

01 

01 

01 

01 

01 

00 

00 

01 

00 

01 

U76C0018A 

U90X1068E 

U 9 0 X 1 0 6 9 E  

U90X1066E 

U9OX 1 0 6 7 E  

U72X0004E 

U7 2 X 0006 E 

U 72x0001 E 

U 7 2 X 0 0 0 3 E  

U72X0022E 

U 7 2 X 0 0 2 3 E  

FIGURE 1 

MEASUREMENT NAME 

S/C ASE PWR ON 

S/C BUS VOLTAGE 

S/C BUS CURRENT 

UPDATE OCCURRED STAR 1: 

UPDATE OCCURRED STAR 2 :  

F I N E  A L I G N  COMPLETE: NAV 

F I N E  ALIGN SUCCESSFUL: N 

COMPUTE A SELECTED I N  

COMPUTE B SELECTED I N  

COMPUTER A NOT OK A 

COMPUTER B NOT OK A 

COWUTER A NOT OK B 

COMPUTER B NOT OK B 

HEX VALUE 
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